A trial was conducted in 2009 and 2010 at the upland rice field of the Teaching and Research Farms of the University of Agriculture, Abeokuta (Latitude 7°2 N and 21°E) to investigate effects of cowpea residue incorporation and nitrogen application rates on the productivity of upland rice. The experiment was laid out in Randomized Complete Block Design in split-split plot arrangement and replicated three times. The main plots were incorporated cowpea residue and no cowpea residue incorporated, sub plot were the nitrogen rates (0, 20, 40 and 60 Kg N ha ) while the sub-sub plot were the rice varieties (NERICA 2 and ITA 150). Results 1 obtained were subjected to analysis of variance (ANOVA) and significant treatments means were separated using Least Significant Difference (LSD). The yield and yield components of rice measured were significantly (P < 0.01) influenced by the incorporated cowpea residue, while nitrogen rates had significant (P < 0.01) influence on yield of rice in 2009 and 2010. Rice varieties showed significant (P < 0.01) difference on all traits measured. It is concluded that the incorporation of grain cowpea with nitrogen fertilizer significantly (P <0.01) enhanced the performance of upland NERICA rice.
INTRODUCTION
In an attempt to solve this problem, Africa Rice
Rice is becoming increasingly important for food WARDA) in the early 1990s, initiated an inter-specific security in a number of low-income, food-deficit countries hybridization programme to improve rice productivity and in Sub-Saharan Africa. The demand in Sub-Saharan Africa yield potentials. The aim was to develop new low far outstrips production, which in the last 3 years has management rice plant types for resource limited, small increased by 70% mainly because of the expanded area holder production systems [3] . The break through planted to rice. Only 30% of the increase can be attributed produced inter-specific rice cultivars from crosses to improved productivity [1] . Upland rice accounts for between high yielding Asian rice (Oryza sativa L.) and about 44% of West Africa's total rice production. It is low-yielding, resilient African rice (Oryza glabberima grown on about 1.3 million hectares (5% of the total area Stend.) These were named New Rice for Africa (NERICAs) under rice) primarily in Cote D'Ivoire, Guinea, Liberia, and have enhanced upland rice production [4] . Recent Nigeria and Sierra Leone. Over 70% of the region's studies on participatory varietal selection performed in peasant farmers grow upland rice as a subsistence crop.
Southern Western Nigeria on a wide range of upland rice Yield varies considerably from 0.5 tonne/ha to 0.8 cultivars (Asian rice, African rice and the NERICAs) tonnes/ha [2] . Slightly higher yields are obtained in areas showed that farmers preferred the NERICAs because of where soil, rainfall and management conditions are their good tillering ability and high tolerance to major favourable.
biotic and abiotic stresses [5] .
Centre (West Africa Rice Development Association -Recycling crop straw by application to the land can MATERIALS AND METHODS supply valuable quantities of plant nutrients and organic matter to meet crop nutrition requirement and maintain soil fertility [6] . It was well documented that the incorporation of organic manure and crop straw into soil improves soil fertility and increases crop yield [7, 8] . Using of poultry manure as it affects NERICA 1 improves its grain yield (2.78 tha , grains per panicle (191), panicle weight (32g), 1 panicle length (27cm), culm weight (172g) and number of tillers (18) per hill [9] . The adoption of legumes into ricebased cropping systems offers opportunities to increase and sustain productivity and income of smallholder farmers [10, 11] . Incorporation of organic materials in the form of crop residues enhances the organic carbon level of the soil [12] . N -fixing legumes can have a positive 2 impact on soil fertility by enhancing nitrogen availability and therefore benefiting a cereal crop grown in the subsequent season [13, 14] .
As the application of organic manures brings about structural improvement, it increases air capacity, may cause the roots to extend into and exploit a larger volume of soil in addition to increasing water retention in the soil profile [15, 16] . For example McDonagh et al. [17] showed that N accumulation in pre-rice legumes ranged from 75 to 102 kg N ha resulting in an average 2 Mg ha increase 1 1 of rice yield compared to rice grown after a bare fallow control. Thus, the importance of organic matter in relation to the physical fertility of the soil has been widely recognized [18] .
One of the major problems involved in the production of upland rice varieties in the forest savannah transition zone of Nigeria is the cost of acquiring inorganic fertilizer to boost the yield in rice production. The incorporation of legume residues in rice production is known to have improved the nutrient content of the soil, as well as its physical and chemical properties thereby minimizing cost and reducing dependence on inorganic fertilizers by farmers. Several studies have shown that some legumes can grow well before rice, producing large amounts of residues and fixing atmospheric N , leading to 2 considerable increase in yields of succeeding rice crops [17, 19, 20] . Farmers in Nigeria, however, will usually adopt agro-techniques from which they can derive optimum direct financial benefits. Using of grain legumes e.g. cowpea, therefore, could be of a great benefit. The objective of this study was, thus, to assess the impact of addition of cowpea residues and nitrogen application rates on growth performance, yield and yield components of succeeding NERICA rice varieties, Core soil samples were taken randomly for routine soil analysis for pH, organic carbon, organic matter, exchangeable acidity, total nitrogen, available phosphorus, exchangeable bases and particle size/texture.
Experimental Design and Treatments:
The trial was laid out in a split-split plot arrangement in randomised complete block design (RCBD) with three replications. Incorporated cowpea residue and no cowpea residue incorporated were in the main plot, in the sub plot were the nitrogen rates (0, 20, 40 and 60 Kg N ha ) while in the method which involves the application of a post emergence herbicide was employed for weeds removal. After two weeks the dead weeds and grain cowpea residues on plots were incorporated into the soil and left for another two weeks to decompose. Planting was done by dibbling in rows at 20 cm x 20 cm with 4-5 seeds per hole. Nitrogen was applied at the rates of 0, 20, 40 and 60KgN/ha. NPK 20-10-10 was used to supply 10Kg N/ha, 10Kg P/ha and10Kg K/ha while the remaining N fertilizer requirement was sourced from Urea (46%N). Post planting activities consisted of manual weeding, pest control (rats and weaver birds) and harvesting.
Plant Sampling and Measurements:
The following data were collected.
Days to 50% Flowering: Number of days from planting to when half of the plant population in each plot has flowered..
Days to 95% Maturity:
Number of days from planting to when 95% of the plants in each plots has attained maturity.
Grains per Panicle: This was done by counting the
Among the rice varieties ITA 150 had significantly better number of grains on ten randomly selected panicles from plant height than NERICA 2. Incorporated cowpea residue the net plot and the average was then determined.
× nitrogen had significant influence on plant height at the Panicle Length: Ten panicles were selected randomly cowpea residue × 60 kg N ha significantly influenced from the net plot, measured with ruler from the last node the plant height of rice at seedling (28.1 cm), vegetative of the panicle to tip of the tallest grain on the panicle and (81.1 cm) and maturity (115.7 cm). The rice varieties × the average was determined.
incorporated cowpea residue significantly influenced the One Thousand Grain Weight: This was determined by plant height at seedling (27.7 cm) and maturity (110.2 cm) counting one thousand seeds from the net plot harvest compared to NERICA 2 (Fig 2a and b) . and weighed.
The incorporation of cowpea residue had no
Harvest Index: Ratio of the weight of grains to the above 2010, incorporated cowpea residue significantly increased ground plant weight expressed in percentage.
the dry matter of rice (30.1 g) at maturity as rice varieties
Panicle Weight: Ten randomly selected panicles from the nitrogen rates significantly influenced the dry matter of net plot were weighed and the average was determined.
rice in 2010, as 60 kg N ha had the highest dry matter
Grain Yield: Grain yield harvested from net plot (18.5 g). measuring 6m was threshed and weighed. The weight 2 was later converted to kg/ha.
Yield and Yield Component: The incorporation of cowpea RESULT (42.9 g), number of grains per panicle (126) and yield
Plant Height and Dry Matter of Rice:
The incorporation significantly increased panicle length (26.4 cm) and yield of cowpea residue had significant influence on plant (2.6 ton ha ) of rice ( Table 2) .The different N rates used height in both years at vegetative and maturity stages of showed no significant influence on the yield components rice (Table 1) The panicle length of rice was also significantly per panicle (146) of ITA 150 and (143) of NERICA 2 while influenced by the interaction effect of incorporated interaction of 0 kg N ha with ITA 150 had the lowest cowpea residue × nitrogen rates as cowpea residue (Fig 3a) number of grains per panicle (115). The incorporated x 40 and 60 kg N ha in 2010 significantly panicle length of rice was also significantly influenced by 1 increased the panicle length of rice (27.6 and 28.4 cm the interaction effect of rice varieties × nitrogen rates in respectively), while fields without cowpea residue × 60 kg both years. In 2009 at 60 kg N ha NERICA 2 N ha had the lowest (21.4) panicle length (Table 3) .
Number of grains per panicle 1000 grain weight (g) Panicle length (cm) Grain yield (Ton ha) ---------------------------------------------------------------------------------------------------------------

Source -----------------------------------------------------------------------------
significantly had the longest panicle length (24.9cm), 1 The interaction of rice × nitrogen rates on number of while in 2010 at 40 and 20 kg N ha NERICA 2 also grain per panicle in 2009 was observed to be significant as significantly had the longest panicle length of 25.8 and 60 kg N ha significantly influenced the number of grains 25.5cm respectively (Fig 3b and c) . Grain yield of rice was also significantly ha on incorporated cowpea residue fields a yield of 3 influenced by the interaction effects in 2010 as the ton ha was observed while fields without incorporated interaction effect of rice varieties × incorporated cowpea residue with a higher dose of nitrogen at 60 kg N cowpea residue on yield showed that the two rice ha gave a yield of 3.1 ton ha which was not varieties ITA 150 (2.7 ton ha ) and NERICA 2 (2.1 ton significantly different from the yield of rice with 20 kg ha 1 ha ) had better performance when planted in with incorporated cowpea residue. (Fig. 4b) . Also the 1 incorporated cowpea residue fields (Fig 4a) . The interaction effects of rice × nitrogen rates on the yield of interaction between nitrogen rates × incorporated cowpea rice showed that the rice varieties responded significantly residue on yield also shows that with as little as 20 kg N to the nitrogen rates (Fig. 4c) .
DISCUSSION
This study has shown that growing of NERICA rice
This study has shown the response of the rice inherent advantage in terms of increased rice grain yield varieties to incorporation of cowpea residue and nitrogen with as low as 20 kg N ha . It is recommended that small application rates. The use of nitrogen has been found to holder farmers can grow NERICA rice at lower rates of N result in high level of crop production. Nitrogen perhaps, depending on the nutrient status of the soil. The use of is the most critical nutrient element essential for the organic manure, green manure and most especially growth and development of plants because it is easily incorporation of residues of leguminous crops into leached and washed away as run off [21] . The succeeding grain crops' fields should be encouraged to contribution of nitrogen has been known to be the most bridge the gap of non availability and high cost of important nutrient in rice system and this has been known inorganic fertilizers with a view to obtain a sustainable to account for 67% of the total fertilizer applied to rice and optimum crop yield. [22] . The influence of nitrogen rates on the yield attributes of rice showed that as the nitrogen rates increases there CONCLUSION AND RECOMMENDATION is an increase in the yield attributes of rice measured.
However, incorporated cowpea residue significantly From this study it can be concluded that the growing had the highest 1000 grain weight and panicle length of rice on a field previously incorporated with legumes which might have translated into higher grain yield of had an advantage over when no cowpea is used. It has rice. NERICA 2 produced the highest grain yield also shown that NERICA 2 incorporated with cowpea and (2.3 and 1.7 ton ha ) when compared with the yield of rice as little as 20 kg N ha had the best grain yield. 
